RESULTS
Nalidixic acid caused the mean number of plastids per organism to decrease gradually until on the fourth day of cultivation the organisms almost completely lacked chloroplasts (Table I ). In the control culture without nalidixic acid the mean number of plastids per organism decreased slightly on the first day, but the number returned to the original value of about 8.
After treatment with nalidixic acid the chlorophyll content per 1 0 7 organisms gradually declined and on the fourth day of cultivation only traces remained (Table z) , but in the control culture the chlorophyll content increased continuously so that on the fourth day it was around 20 times higher than in a parallel drug-treated culture. Table 2 . Concentration of organisms, chlorophyll content andpercentage of permanently bleached colonies after treatment with nalidixic acid at 500 ,ug./ml. in medium of initial p H 7.8. '% bleached colonies' refers to the colonies which were bleached after washing the organisms and plating on solid drug-free medium. Colonies were counted on the 9th day after plating Nalidixic acid required more than 4 days to produce IOO % bleached colonies at 500 pg./ml. and at an initial pH of 7-8. In a medium with an initial pH of 6.0, the bleaching action of nalidixic acid was weaker: higher concentrations of drug and longer periods of exposure were required to produce IOO % bleaching. Concentrations of nalidixic acid lower than 500 pg./ml. bleached only a certain number of organisms within 4 days.
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To obtain IOO "/o bleaching with lower doses it was necessary to prolong the cultivation time.
During cultivation in the presence of nalidixic acid, the plastids became increasingly abnormal in appearance, smaller and less dense (Pl. I, fig. I to 4) . By the third day the number of plastids was definitely decreased and they were clumped in the centre; on the fourth day all traces of plastids had disappeared. In the control cells (Pl. I, fig. 5 ) on the fourth day of cultivation fully developed chloroplasts could be counted.
DISCUSSION
Nalidixic acid, an inhibitor of bacterial DNA synthesis, apparently blocks replication of plastids without concomitant blocking of cell division. After about six divisions in the presence of the drug the organisms become aplastidic. The weaker effect of nalidixic acid at pH 6.0 is similar to what has been found in the antibacterial action of this drug. Fortunately Euglena gracilis grows at the same rate in media of widely different pH values. Like other antibacterial agents, nalidixic acid bleaches only dividing organisms ; non-growing cultures are not bleached. This finding correlates well with the antibacterial activity of nalidixic acid, which is lethal only for proliferating cultures of bacteria . The drug does not inhibit multiplication of E. gracilis. It is relatively non-toxic to euglenas and is' very well tolerated by laboratory animals and man. These factors favour the use of nalidixic acid as a bleaching agent for, in order to be effective, such a substance must be less toxic for the whole organism than for the plastids.
It has been suggested that plastids originated from exogenous photosynthetic bacteria or blueagreen algae which became symbionts in eukaryotic cells (Mereschkowski, 1905 ). This is why we decided to compare the actions of various antibacterial drugs against plastids of Euglena gracilis. All inhibitors of bacterial DNA synthesis (rubiflavin, sarkomycin, edeine, porfiromycin, anthramycin, novobiocin, streptonigrin and nalidixic acid) inhibit replication of plastids so that after several cell divisions bleached organisms are obtained (to be published). We emphasize that this loss of plastids is permanent and hereditary. Mutants obtained by nalidixic acid are white and permanently heterotrophic. Inhibitors of protein and RNA synthesis often produce temporary loss of chlorophyll but, with the exception of streptomycin and erythromycin, this effect is never permanent (to be published). We consider this indirect evidence that streptomycinoid antibiotics and the macrolides produce bleaching by an interaction with plastid DNA synthesis. Stern, Barner & Cohen (1966) showed that streptomycin does in fact inhibit DNA replication in bacteria and consider this process to be the primary site of action of streptomycin. Alteration of DNA appears to be a more reasonable explanation of permanent hereditary changes than interference with RNA or protein synthesis. Studies of the effect of these drugs on isolated Euglena plastids might help to clarify this question.
Nalidixic acid was a generous gift of Dr J. A. Abel, The Winthrop Products Company, Surbiton, England, who also co-operated on the preparation of this paper. Miss Gabriela Smutnii provided technical assistance.
